iTRAQ-based quantitative proteomic analysis reveals multiple effects of Emodin to Haemophilus parasuis.
Haemophilus parasuis, a symbiotic bacteria of upper respiratory tract of swine, is the etiological agent of Glässer's disease, which is characterized by fibrinous polyserositis. Emodin, exhibits antibacterial activity against H. parasuis, yet the action mode has not been fully understood. In present study, isobaric tag for relative and absolute quantification (iTRAQ) method was applied to analyze the global protein alteration of H. parasuis in response to 16μg/mL Emodin. In total, 338 proteins exhibiting significant differential expressions were identified. It was speculated that, through application of bioinformatics analysis to theses differentially expressed proteins, Emodin mainly inhibited some key proteins expression of ABC transport system, carbohydrate metabolism pathway and bacterial cell division by inhibiting the ribosome synthesis, resulting in the growth inhibition of H. parasuis. Remarkably, nine virulence-associated proteins were detected differently expressed, further experiments revealed that after treatment with Emodin, H. parasuis could be inhibited to adhere to and invade into porcine kidney epithelial cells (PK-15 line) and exhibited increased sensitivity to serum complement in a concentration-dependent manner. Phagocytosis assay showed Emodin also could enhance phagocytic activity of porcine alveolar macrophages PAM to H. parasuis. These results indicated that Emodin also can attenuate virulence of H. parasuis and reduce infection. The Glässer's disease caused by H. parasuis has become a typical bacterial disease and cause serious economic loss to the swine industry around the world. Antibiotics are extensively used to control the infection, but increasing antibiotic resistance has been a severe problem. Hence, novel treatment agents are needed. So far, few antibacterial agents were reported that could control H. parasuis infection. In the present study, the state-of-the-art quantitative proteomic technology was applied to uncover underlying action mechanism of Emodin. This study extends understanding of antibacterial effect of Emodin to H. parasuis at molecular level and provides useful information for further investigations. Moreover, our results provide theoretical foundation for the practical application of Emodin.